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Abstract
Background/Review of Literature: A lumbar fusion is a complex surgical intervention with
many postoperative guidelines and restrictions. Preparing patients with surgery specific
education has shown to decrease their sense of disability and postoperative pain in other
surgical specialties, but a disparity exists in spinal surgery.
Purpose: To examine the effect of a preoperative education class for lumbar fusion patients
on their perceived level of disability, the number of patient phone calls made to the
neurosurgery office, the number of postoperative emergency room (ER) visits, and the
number of hospital readmissions after surgery.
Methods: A quality improvement project utilizing a quantitative quasi-experimental,
pretest-posttest, retrospective comparison group design using convenience sampling. All
patients scheduled to undergo a lumbar fusion surgery were invited to a one-time, 1-hour,
virtual education class conducted within 30 days prior to surgery. The Oswestry Disability
Index (ODI) was used to measure patients’ perceived level of disability related to their back
pain, comparing preoperative and 1-month postoperative scores. Patient phone calls,
postoperative ER visits, and hospital readmissions before and after the intervention were also
tracked.
Results: There were no statistically significant findings in the outcomes, however, clinical
significance was demonstrated with the raw data from the intervention group showing
decreased postoperative ODI scores, decreased patient phone call numbers to clinic, and
decreased ER and hospital readmissions.
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Implications/Conclusion: Patient feedback on the class has been very positive.
Neurosurgery leadership has requested this class continue for the benefit of the patients and
to gather a larger sample size for further analysis.
Keywords: Preoperative education, benefits, spine surgery, lumbar fusion, Oswestry
Disability Index, outcomes, anxiety, pain, patient education, and patient teaching.
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Background
Globally, back pain is the leading cause of disability (World Health Organization
[WHO], 2019). It affects almost 80% of people in the United States at some point in their
lives (Urits et al., 2019). While the majority of low back pain is acute and self-limited, it is
estimated that about 20% of sufferers go on to develop chronic back pain (National Institute
for Neurological Disorders and Stroke, 2014). Often medications, physical therapy, and
injections provide benefits; however, when conservative treatment is exhausted, some people
elect to undergo lumbar fusion surgery.
A lumbar fusion surgery is when hardware is used to fixate two or more painful
vertebral segments together (Ullrich, 2013). The first instrumented posterior lumbar fusion
dates to 1944 with Briggs and Milligan (Walker et al., 2019). Today, approximately 210,000
lumbar fusions are performed every year (Rajaee et al., 2012) at a cost of at least $65,000 per
person for an uncomplicated surgery and hospitalization (Hodges, 2019).
Most people living with chronic low back pain already have an existing degree of
physical deconditioning, anxiety/depression, poor interpersonal relationships, and lower
quality of life (Wang et al., 2019). When a patient elects to undergo lumbar fusion surgery,
any of these variables can contribute to increased pain, greater degree of self-reported
disability, increased need for information before and after surgery, and an overall poor
perioperative experience (Burgess et al., 2019). Ensuring proper healing requires
preoperative preparation and following extensive postoperative guidelines and restrictions.
Preoperative education is an intervention conducted before surgery that aims to
improve patients’ knowledge, health behaviors, and outcomes. The content of preoperative
education often consists of the explanation of presurgical procedures, the steps of the
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surgery, expected postoperative course, potential surgical and non‐surgical complications,
methods of pain management, and postoperative restrictions (McDonald et al., 2014).
Through the implementation of a comprehensive, surgery-specific preoperative education
program, patients feel empowered to engage in positive health actions, improve their coping
abilities, and lessen anxiety by promoting feelings of control and decreased sense of
disability (Burgess et al., 2019). Preparing these patients for surgery through education is a
major key to successful outcomes.
Preoperative patient education has long been considered a standard of care and used
to decrease postoperative pain and disability in various surgical specialties (e.g., general
surgery; Louw et al., 2014). However, a clear disparity exists in spinal surgery as there are no
formalized preoperative education plans widely published to support this evidenced-based
intervention to improve patient outcomes.
Organizational Gap—Analysis of Project Site
The neurosurgery department of a large, urban, tertiary care center in the Midwest
United States no longer has any surgery-specific preoperative patient education.
Approximately four years ago, to increase relative value unit (RVU) capacity and billable
productivity for the department’s advanced practice providers, the patient preoperative
history and physicals were outsourced to the general preoperative clinic. This changed the
once surgery-specific instructions (postoperative expectations, restrictions, care guidelines) a
patient received before surgery by the neurosurgery advanced practice provider, to only
general information (medications to stop, where to arrive, when to stop eating/drinking). The
impact of this change is not known.

3
According to the 2020-2021 U.S. News and World Report (2020), this health system’s
departments of neurology and neurosurgery are ranked in the top 15 in the nation. While this
is a reflection of the dedicated team of clinicians and the excellent healthcare provided, there
are still opportunities for practice improvement specifically through preoperative patient
education to improve outcomes.
Problem Statement
Prior to this study, the neurosurgery department has not had a standardized patient
education protocol for patients undergoing lumbar fusion surgery in four years. As a result,
many patients received inconsistent surgery-specific education. This has potentially
contributed to a patients’ perceived level of disability, the number of patient phone calls
made to the neurosurgery office, the number of postoperative ER visits, and the number of
hospital readmissions after surgery.
Purpose, Objectives, and Aims
The purpose of this project was to evaluate a nurse practitioner-led, 1-hour virtual
preoperative group patient education class for patients undergoing lumbar fusion surgery,
occurring bi-weekly from January 2021 to May 2021.
Objective #1: Evaluate the patient’s perceived level of disability via preoperative and
1-month postoperative Oswestry Disability Index (ODI) questionnaires from patients
attending the preoperative education class between mid-January 2021 and May 2021. These
scores were compared to the comparison group’s (no surgery-specific preoperative
education) pre- and postoperative ODI scores collected at the same interval between June
2020 and the beginning of January 2021. The aim of this objective is a decrease in ODI
scores by at least 15% postoperatively after receiving thorough, surgery-specific preoperative
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education. As determined by the U.S. Food and Drug Administration, a minimum of 15%
change between pre-operative and postoperative ODI scores is necessary for clinical
significance.
Objective #2: Calculate the measured volume of incoming patient phone calls to the
clinic from June 2020 to January 2021; compare this to the volume of incoming calls
between February 2021 and June 2021 during the intervention. The aim of this objective is to
find a significant decrease in the number of phone calls from patients due to surgery-specific
preoperative education as well as an education resource booklet to refer to postoperatively.
Objective #3: Examine hospital re-admission rates (specifically neurosurgery lumbar
spinal fusion patients) using retrospective data from June 2020-January 2021; compare the
re-admission rates for the same population between February 2021 and June 2021 during the
intervention. The aim of this objective is the number of lumbar fusion patients re-admitted
after discharge will significantly decrease due to the preoperative education class and
education resource booklet.
Objective #4: Examine postoperative ER visits (specifically neurosurgery lumbar
spinal fusion patients) using retrospective data from June 2020-January 2021; compare the
number of ER visits for the same population between February 2021 and June 2021 during
the intervention. The aim of this objective is a significant decrease in number of
postoperative lumbar fusion patients going to the ER after discharge due to the information
provided in the preoperative education class and education booklet.
Review of the Literature
Due to limited research on preoperative education for patients undergoing lumbar
spine surgery specifically, this literature review explores (a) benefits of patient education, (b)
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outcomes specific to preoperative spine surgery education, and (c) implementing the
Oswestry Disability Index as the primary functional outcome to measure postoperative
disability perception after lumbar fusion. Articles that addressed preoperative education in
multiple surgical specialties were also included. Studies with postoperative education
interventions were excluded.
Benefits of Preoperative Patient Education
Historically, the patient was not expected to actively participate in their medical care.
The physician was the authority, responsible for the diagnosis and treatment of the patient. It
was not until the 1980’s, when the idea of patient education gained popularity, that patients
were encouraged to be actively engaged in their healthcare with their provider (Hoving et al.,
2010). Since that time, preoperative education has shown to improve patient outcomes and
satisfaction with the entire perioperative experience (Kruzik, 2009).
Preoperative education is now commonly used in cardiac surgery, orthopedic joint
replacement surgery, and general surgery. The most consistently measured outcome in
studies on preoperative education across surgical specialties is patient anxiety levels. In a
study of sixty bariatric surgery patients, the Visual Analog Scale for Anxiety (VAS-A) was
completed on arrival and at the completion of their preoperative appointment (Helms, 2020).
While 30 patients in the control group received written and verbal preoperative instructions,
the 30 patients in the intervention group also received an informational video tour. In the
intervention group there was a significant reduction in perceived anxiety in 9 of 10 questions
on the VAS-A, compared to only a decrease in 5 of 10 questions for the control group
(Helms, 2020). Similarly, in a randomized control study by Kalogianni et al. (2016), the
State-Trait Anxiety Inventory (STAI) was used to measure anxiety levels before and after
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preoperative education in patients undergoing cardiac surgery. The STAI scores only
decreased for those patients who received the education intervention (Kalogianni et al.,
2016). In another study by Zhang et al. (2012), similar results were found. This randomized
trial of patients awaiting cardiac bypass surgery provided a preoperative structured education
and counseling course to the experimental group. The Zung’s self-rating anxiety scale was
used to measure anxiety on the day of admission and three days after surgery. Not only were
anxiety scores lower in the experimental group, so was the rate of postoperative
complications (Zhang et al., 2012).
Another common benefit of preoperative education is decreased postoperative pain
and use of opioid analgesia. Due to the opioid epidemic, educating patients regarding
postoperative pain is more important than ever. Sheldon et al. (2020) conducted a study at a
military hospital on patients undergoing general surgery. The patients were counseled on
postoperative pain expectations, use of acetaminophen, and risks associated with opioid pain
medications. As a result of this education, 69.8% of initial postoperative opioid prescriptions
decreased. A postoperative survey indicated that 81% of patients reported excellent or good
pain control. These findings are consistent with a study by Khorfan et al. (2020) where a
multi-specialty surgical clinic instituted a program consisting of clinician education, standard
patient education, discussion of realistic expectations postoperatively regarding pain control,
and the installation of an in-clinic opioid disposal box. Patients who participated in the
preoperative program felt more prepared to manage their postoperative pain (89%) compared
to those who did not have preoperative education (69%). Additionally, the average quantity
of pills used by those patients who reported feeling prepared to manage their pain was less
than half that of those who were not prepared (Khorfan et al., 2020).
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There are also financial benefits to preoperative patient education, the most common
being decreased length of stay. Orthopedic joint replacement surgeries have recently
demonstrated decreased costs and shortened length of stay as many programs adopt
Enhanced Recovery After Surgery (ERAS) protocols. Patient education is a standard
component of the program and, in conjunction with other modalities, has been repeatedly
shown to reduce length of stay. A European study on patients undergoing hip replacements
showed those who participated in the ERAS preoperative education not only had shorter
length of stay, but that stay also cost less than traditional care (Moulton et al., 2015).
The ERAS protocol originated with colorectal surgery. Forsmo et al. (2016) studied
patients undergoing colon resection with stoma formation who participated in the ERAS
protocol. Findings showed that preoperative education was associated with a considerably
shorter hospitalization compared to those who did not participate (Forsmo et al., 2016).
Spine Surgery Specific Preoperative Education Outcomes
In looking at benefits of preoperative patient education as it relates to spine surgery,
outcome measures include decreased anxiety, postoperative pain, and level of disability.
Similar to other surgical specialties, anxiety is the most commonly measured variable.
Anxiety is very common in patients awaiting surgery, and even more so for those living in
chronic pain (Adogwa et al., 2016). For those patients already living with anxiety, studies
have shown that controlling anxiety levels preoperatively yields better outcomes (Adogwa et
al., 2016; Kesanen et al., 2017). A prospective study by Adogwa et al. (2016) focused on 27
patients diagnosed with anxiety prior to undergoing spinal surgery. The patients in the
intervention group consented to initiate pharmacotherapy and psychotherapy in the
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perioperative phase. Anxiety and pain levels in this group were lower at 3, 6, and 12 months
postoperatively compared to the control group (Adogwa et al., 2016).
Anxiety was also examined in a randomized controlled trial by Kesanen et al. (2017).
This randomized controlled trial utilized the STAI for their primary outcome. A knowledge
(KNOWBACK Test) was used to measure a total of 100 patients’ knowledge of their
condition and surgery. Those patients in the intervention group then received an educational
phone call designed to strengthen their knowledge and empower them before surgery.
Knowledge levels increased 29% in the intervention group versus 0% in the control group
(Kesanen et al., 2017). This increase in knowledge carried over into the postoperative period
as well. Anxiety levels were moderate in both groups at baseline, and a significant decrease
was seen in STAI scores preoperatively and still postoperatively in the intervention group
(Kesanen et al., 2017).
Chronic pain often coincides with anxiety. Increased pain is common after lumbar
surgery and correlates with a multitude of clinical, surgical, and psychological variables
(Burgess et al., 2019). A randomized control study by Lee et al. (2018) looked at the effect of
preoperative education on both anxiety and pain levels for 86 patients undergoing lumbar
surgery. The control group was given 5-10 minutes of standard patient education. The
intervention group received an educational booklet and 30-40-minute teaching session using
videos and pictures. Anxiety and pain levels were significantly lower for the intervention
group both before and after surgery (Lee et al., 2018). The effects of preoperative education
on pain after spinal surgery were also examined in a retrospective analysis of 155 patients by
Papanastassiou et al. (2011). A class was conducted preoperatively by a multidisciplinary
team of health care providers including the surgeons, nurses, and physical therapists. The
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program was comprehensive and informed the patient about every aspect of the day of
surgery but primarily focused on postoperative pain control. Patients who attended the class
rated satisfaction with pain control and their overall care higher than those who did not attend
(Papanastassiou et al., 2011).
Oswestry Disability Index Use in Spine Surgery
In addition to the clinical outcomes measured as a result of preoperative education,
(anxiety, pain, length of stay), it is also important to evaluate the benefits of preoperative
education on patients’ functional outcomes. An important component of outcome tools
measuring functional status is their ability to detect relevant change from the patient's
perspective. The most common disease-specific tool used to assess degree of perceived
functional disability is the Oswestry Disability Index (ODI; Brodke et al., 2017).
A patient’s perceived level of disability related to their back pain is multidimensional.
In a study conducted by Mancuso et al. (2014), patients scheduled to undergo lumbar surgery
with a psychological or physical comorbidity had higher ODI scores, or greater perceived
disability. Despite higher scores, this does not mean people with psychological or physical
comorbidities should be excluded from surgical intervention. In a prospective study by
Wahlman et al. (2014), the pre- and postoperative ODI scores were compared between 232
patients with and without depressive symptoms prior to undergoing lumbar fusion surgery.
While patients with depressive symptoms had higher ODI scores, overall, they still had a
statistically significant decrease after surgical intervention (Wahlman et al., 2014).
The effect of cognitive behavioral therapy (CBT) on ODI scores has shown promising
results in spine surgery. A randomized control trial by Rolving et al. (2016) looked at the
effects of preoperative CBT on postoperative ODI scores in 90 patients. The intervention
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group received the CBT education targeted at improving pain coping strategies. The control
group received usual care. The ODI scores were significantly decreased at 3 and 6 months
postoperatively for the intervention group indicating decreased disability.
The impact of physiotherapy on ODI scores is another intervention measured pre- and
postoperatively. In a randomized control trial of 197 patients by Lindback et al. (2018),
patients undergoing spine surgery engaged in physiotherapy for nine weeks prior to surgery.
Compared to patients that did not participate, the intervention group reported improved
function from baseline preoperatively with lower ODI scores, but this decrease did not carry
over postoperatively (Lindback et al., 2018).
To quantify the success of a surgery from a patient perspective, van Hoof et al. (2016)
conducted a cross-sectional study using data from 1,288 patients in an international spine
registry. They used Patient Acceptable Symptom State (PASS) scores to estimate a
corresponding ODI score in patients undergoing lumbar surgery. Patients who identified as
“somewhat satisfied” and “very satisfied” had a corresponding ODI score of less than or
equal to 22 out of 50. This indicates patients who are satisfied with their surgery also have
lower perceived levels of disability.
Preoperative Education for Lumbar Fusion
There are very few studies that specifically focus on preoperative education with
lumbar fusion patients. While not surgery specific education but more mental preparation,
CBT has also been utilized with lumbar fusion patients. A randomized control trial of 114
patients conducted by Strom et al. (2019) used CBT via a web-based information site to
reduce both pre- and postoperative anxiety in depression in patients undergoing lumbar
fusion. While this study did not show a significant decrease in patient reported outcomes
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before or after surgery, it did show a high rate of compliance and interaction with the
website, indicating online directives may be a beneficial method of education in this patient
population.
Another promising modality for preoperative education is the use of an enhanced
recovery after surgery (ERAS) protocol. This is a multi-modality patient care pathway to
achieve early recovery postoperatively. The ERAS protocol is widely used in orthopedic
surgeries. Given the similarities to orthopedic joint replacement surgeries, implementing an
ERAS pathway also has potential for success in the spine population. While this approach is
new to spine surgery, early research has already shown efficacy. A large retrospective
analysis by Debono et al. (2019) looked at using an ERAS protocol for both cervical and
lumbar fusion patients. There were 1,920 patients in the ERAS group, compared to 1,563 in
the pre-ERAS control group. The length of stay (for both cervical and lumbar surgeries) and
overall satisfaction with care was higher in the ERAS group. Staartjes et al. (2019) also
reported on the application of an ERAS protocol in spine. Over a five-year period, 2,592
patients undergoing spine surgery were enrolled. Using data from a prospective single
hospital registry, it was determined that since instituting the ERAS protocol, length of stay
was greatly reduced and patient outcome measures also had positive results such as
decreased Visual Analog Score for pain and EQ-5D health related quality of life scores
(Staartjes et al., 2019). Also finding beneficial outcomes from implementing an ERAS
protocol for lumbar fusion patients was Angus et al. (2019). This study from the United
Kingdom included 214 patients who underwent lumbar fusion surgery utilizing preoperative
education. Findings showed these patients had shorter length of stay, decreased readmission
rates, and a 100% satisfaction rate with the ERAS process (Angus et al., 2019).
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In a retrospective study similar to this project, Eastwood et al. (2019) analyzed
Oswestry Disability Index scores after an education intervention. A single preoperative
education session for 206 patients undergoing lumbar fusion surgery was conducted. The 2hour class included discussions by multiple specialty staff including nursing, physiotherapy
and occupational therapy. The ODI questionnaires were collected prior to the intervention
and again twelve weeks following surgery. There were decreases in ODI scores in both
intervention and control groups without statistical significance. Similar studies with
preoperative education for patients undergoing spine surgery, including Louw et al. (2014)
and Kesanen et al. (2018), did not show any statistically significant difference in ODI scores
after the intervention. However, the Louw et al. study did show clinical significance in that
the ODI scores of the experimental group decreased 52% from preoperative baseline
compared to a 38% decrease in the control group ODI scores.
Evidence-Based Practice: Verification of Chosen Option
The benefits of patient education across surgical specialties have been well
established. However, the need to track patient-reported outcomes (PROs) is becoming more
significant, as they are considered a direct assessment of the provision of quality care.
Currently, there are very few studies assessing preoperative education interventions in spine
surgery and even fewer directly related to functional outcomes such as ODI scores related to
lumbar fusion. Future research in this direction is warranted.
Theoretical Model
To be effective patient educators, clinicians must incorporate theoretical models and
frameworks into their practice. Understanding the theoretical foundation of patient education
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facilitates the implementation of the most effective teaching strategies and provides optimal
patient care.
Nola Pender’s health promotion model is a midrange theory whereby health is
defined as more than the absence of illness, but rather a positive dynamic state (see Figure 1)
(Gonzalo, 2019). There are four major assumptions to the health promotion model (Pender et
al., 2011): (a) people actively seek to regulate their own behavior; (b) people constantly
interact with the environment, transforming the environment as well as being transformed
themselves over time; (c) healthcare professionals are a part of the interpersonal
environment, exerting influence on people throughout their lives; (d) people must initiate
their own reconfiguration of person-environment interactive patterns in order to affect
behavior change (Gonazlo, 2019). Under those assumptions, the model focuses on three
categories. First is individual characteristics and experiences, whereby each person has their
own unique characteristics and life experiences that affect their actions. It is the prior
behavior and personal factors a person brings into a situation with them. The second category
on which the model is based is a person’s behavior specific cognitions and affect. This
includes perceived benefits and barriers to action, perceived self-efficacy, activity-related
affect, interpersonal influences, and situational influences. These variables all have varying
degrees of motivational significance to each individual and can be modified through nursing
actions (Petiprin, 2020). The last category in the model are behavioral outcomes, when the
person makes a commitment to a plan of action and health-promoting behavior (Gonzalo,
2019). The goal of the health promotion model is to trigger a change in behavior that results
in a positive health outcome.
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Applying Pender’s health promotion model to chronic back pain patients preparing
for lumbar fusion surgery requires the clinician to view the patient holistically (Syx, 2008).
As a result of their condition, patients often have more than just physical pain. They typically
suffer from psychological, spiritual, and economic distress as well. Often, patients choose
negative health behaviors such as smoking, using opioids or illicit drugs, and overeating to
cope with their condition. All these personal factors need to be considered when conducting
patient teaching. The preoperative education class and booklet for lumbar fusion patients
included the ramifications of not following postsurgical guidelines including poor wound
healing, infection, failure to make bone fusion, uncontrolled pain, and disability. When the
education is successful, the patient would not only recognize the severity of their condition
and the complexity of the surgery, but also the benefits of adhering to surgical guidelines and
restrictions to ensure proper healing (Weckbach et al., 2016).
While the patient must play an active role in initiating and continuing the learned
health promotion behaviors, the clinician is instrumental in facilitating these actions. It is not
easy to motivate people to change their lifestyle. For the best results, the clinician must
identify perceived barriers to the patient incorporating surgical instructions and restrictions
and seek to modify those under the patient’s control (Syx, 2008). This may include
determining the best method of learning for the patient. For communication of preoperative
information to be effective, it should be delivered in multiple ways. The clinician must
determine if the patient would benefit more from the in-person presentation, an educational
folder with the information written out, a virtual visit from their home, or even bringing a
friend or family member with them to the class for support.

15
The goal of the health promotion model is to trigger a change in behavior that results
in a positive health outcome. Ideally, the knowledge provided through a preoperative
education class influences a patient’s self-efficacy leading to decreased perceived disability
postoperatively.
Methods
Project Design
This quality improvement project involved the evaluation of an online preoperative
patient education class for patients undergoing lumbar fusion surgery. The study used a
quantitative, quasi-experimental, pretest-posttest, comparison group design (Terry, 2018).
The comparison group consisted of retrospective data collected 6 months prior to starting the
education class. Convenience sampling was used to obtain the largest sample possible within
the available resources for this project.
Key stakeholders to this project included the spine nurse practitioners, the spine
nurse, the clinic and administrative staff, the surgeons, and the patients. The nurse
practitioners served to reinforce the importance of attending the class before surgery to the
patients. The clinic and administrative staff offered the class, scheduled appointments, and
gave the patients the ODI questionnaires to complete in clinic. The spine nurse who triages
the incoming calls recorded the total number of calls received each month, as well as called
the patients the business day before the class to remind them to login to class via Zoom. The
surgeons ensured their patients were getting the best preparation available before surgery by
encouraging them to attend the new preoperative education class. Ultimately, the patients are
the major stakeholders, receiving an intervention to empower and educate them for optimal
surgical recovery.
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Project Site and Population
The department of neurosurgery’s spine program is comprised of ten surgeons, one
spine fellow, and four ambulatory care nurse practitioners. In fiscal year 2020, they
conducted over 1,800 in-clinic or virtual spine consultations and performed approximately
215 lumbar fusions. This number is lower than normal due to the COVID-19 pandemic and
the need to temporarily put elective surgeries on hold. On the inpatient side, the neurosurgery
department currently has four neuro-intensivists, 18 residents, and 14 inpatient advanced
practice providers. The neuroscience floor is comprised of a 32-bed unit and 15-bed intensive
care unit.
Intervention
The preoperative education class was offered to all patients scheduled to undergo an
elective lumbar fusion surgery. Inclusion criteria for participation in this project included
adults undergoing an elective lumbar fusion surgery within thirty days of the class. Exclusion
criteria are patients under the age of 18 and patients who were unable/unwilling to complete
the ODI questionnaire.
Originally the class was developed to be conducted in person. However, due to the
COVID-19 pandemic and social distancing rules, in order to provide the safest care and
educate as many patients as possible, the class was conducted virtually via the Zoom for
Health application.
The class consisted of a PowerPoint presentation that built on the subjects already
proposed in the online patient education clearinghouse within the medical center and
reflective of all the domains of Pender’s health promotion model (Pender et al., 2011). A
patient education booklet was created containing the same information as the presentation to

17
serve as a reference after the class was completed. The topics covered in the class/booklet
included an explanation of a lumbar fusion, how to prepare for surgery, medications to stop
taking, what to expect in the hospital, how to manage pain, postoperative
instructions/restrictions, and discharge planning/follow-up. Consistent with the theoretical
framework (Pender et al., 2011), the preoperative education class emphasizes the advantages
of following the instructions. When the patient understands the rationales provided, the
commitment to behavior change increases. The complications of not following the
postsurgical guidelines were also reinforced.
The nurse practitioner hosted the class, and the spine nurse also attended every class
in preparation to conduct future classes. Accounting for decreased surgical volumes due to
COVID-19, the class was conducted every other week. Once surgery was scheduled by the
surgeon, the patients were contacted by an administrative assistant to schedule their history
and physical appointment and offered the educational class. They were encouraged to invite a
designated care coach of their choosing if available (e.g., spouse, sibling, friend), someone
that will be able to assist them after surgery and understand their restrictions. The
administrative assistant obtained their preferred email address and explained the Zoom
application needed to be downloaded to their computer or smartphone in advance. The
education booklets were also mailed to the patient by the administrative assistant as soon as
they agreed to attend the class. The administrative assistant also emailed the patient email
address and date of class to the host nurse practitioner.
In addition, there were Spine Program t-shirts designed and given to patients at their
first postoperative clinic visit. This t-shirt was also worn by the nurse practitioner and spine
nurse during the class.
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Approximately four business days before each class, the nurse practitioner emailed
the patients the Zoom invitation along with specific details on how to login. This email also
reminded the patient to invite a “care coach” and encouraged patients to login early in order
to troubleshoot any potential technical issues.
On the day of the class, the nurse practitioner provided an introduction to the class
while waiting for all patients to log on. Using the Zoom for Health platform, the nurse
practitioner presented the PowerPoint presentation. The nurse practitioner discussed the
information on each slide and asked for questions at the end of every slide. After the 1-hour
presentation, any remaining questions from the patients were encouraged for discussion.
Measurement Instruments
To measure the impact of a preoperative education class on patients’ perceived level
of disability prior to undergoing a lumbar fusion surgery, ODI scores obtained prior to the
education class and those obtained at the 1-month postoperative visit were analyzed.
Determining a patient’s self-reported level of functional disability related to their back pain is
an important outcome measure for clinical practice and research. The gold standard tool for
this is the Oswestry Disability Index (ODI; Brodke et al., 2017; see Appendix A). It is a selfcompleted, ten-item questionnaire regarding activities of daily living (pain, lifting, ability to
care for oneself, walking, sitting, standing, sexual function, social life, sleep quality, and
ability to travel; Fairbank & Pynsent, 2000). To calculate the results of the ODI
questionnaire, each question is scored from zero to five and added together for a maximum
score of fifty. The resulting sum is multiplied by two to get a percentage. A score of 0-20% is
considered little or no disability, 21-40% moderate disability, 41-60% severe disability, 6180% crippled, and 81-100% bedbound or exaggerating (Fairbank & Pynsent, 2000).
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The U.S. Food and Drug Administration (FDA) has determined a minimum 15% change
from preoperative to postoperative status in each patient undergoing spinal fusion for clinical
significance (Fairbank & Pynsent, 2000).
The ODI has been widely used since 1981, and its psychometric properties are well
established, and it has been modified four times and translated into over forty languages. The
ODI tool has been compared to many other commonly used outcome measures for disability
and repeatedly found to have good construct validity and high test-retest reliability with
values ranging from r = 0.84 to 0.99 (Vianin, 2008). In a study by Brodke et al. (2017), the
ODI scores from over 1,600 spine patients were analyzed. Reliability was strong suggesting
patients’ level of function would be similar in repeated studies. The ODI is consistent and
shown not to differ in performance despite varying demographics (Brodke et al., 2017). It
provides a proven baseline perceived disability score that can be tracked long term to
measure the patients’ functional response to intervention. The questionnaire is free to use for
clinical practice. Despite being nearly 40 years old, the ODI remains a valid measurement
tool of condition-specific disability. Additionally, demographics including age, gender, and
number of levels fused were also collected from the patient charts and used for analysis.
Data Collection Procedures
The neurosurgery department had already identified preoperative patient education to
be an essential component of care. At the request of the department, for quality improvement,
the preoperative education class began in mid-January 2021.
The preoperative ODI was administered in clinic prior to the day of the education
class. In order to have the questionnaires filled out completely and accurately, all patients
were given instructions to answer all questions to the best of their ability, directed not to add
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any additional numbers with comments, and told to only select one answer per question. The
postoperative ODI questionnaires were given to patients at their 1-month clinic visit during
check-in by front desk staff per current protocol. These were completed by the patient and
collected by the medical assistant at the conclusion of the visit to be scored and scanned.
To ensure all data was captured for the intervention group, a work-study student in the
department was responsible for calling the patients and completing the ODI via telephone if
they had not already done so prior to class. This same student contacted the patients to
complete their 1-month postoperative ODI questionnaire if they did not complete it in clinic.
All scores were kept in a password protected Excel spreadsheet accessible only to the nurse
practitioner, later to be used for analysis.
The nursing supervisor had access to the monthly patient phone calls to the spine
nurse through the electronic medical record, and these were provided on a monthly basis and
logged into the secure Excel spreadsheet. For comparison, patient call volumes were
analyzed retrospectively for 6 months prior to the educational intervention and were
compared to those received after the initiation of the class.
The hospital readmission rate and number of ER visits after surgery were metrics
already tracked in the department by members of a spine surgery improvement collaborative
and logged into a REDCap database. The rates for 6 months prior to the start of the education
class were collected and compared to those during the class from mid-January to June 2021.
Ethical Considerations
Institutional Review Board (IRB) applications were submitted to both the health
system and Eastern Michigan University. This study was found to be a practice improvement
project and exempt from formal review from both boards (see Appendices B and C).
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The risk to patients participating in the educational class was no greater than those
receiving the current standard preoperative care. The Zoom for Health online platform
provided to the clinician by the medical center that was used to conduct the class is compliant
with both Health Insurance Portability and Accountability Act (HIPAA) and Protected
Health Information (PHI) guidelines.
The patients in both the comparison and intervention groups were assigned individual
identification numbers. Their demographic data including age, gender, and number of levels
fused were pulled from the patient’s chart. The pre- and postoperative ODI scores were
collected from an existing REDCap database established by the spine surgery improvement
collaborative team members. This data was sent to the nurse practitioner via secure email.
The data was then logged based on assigned number into an Excel spreadsheet that was
password protected and accessible to only the nurse practitioner. The paper ODI
questionnaires were scanned into the patients’ charts per current protocol. Once scanned they
were shredded to protect patients’ privacy.
Data Analysis
When the questionnaires for the comparison group were reviewed, there was variation
in ODI results. Some patients did not answer all questions, and some circled more than one
response per question. For the purposes of this project, the validity of the ODI tool was
maintained when a minimum of seven out of ten questions are answered. Those with fewer
than seven responses were not scored or included in the group. If patients selected more than
one answer per question, the higher value answer was counted towards their final score. The
patients in the intervention group all had fully completed preoperative and postoperative
questionnaires.
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Using SPSS 27.0 software, multiple methods of statistical analyses were used to draw
inferences from the data. To ensure validity of transcribed data, 20% of the ODI total scores
were randomly selected and verified against the original ODI questionnaires to the Excel
spreadsheet that was used to address the data statistically.
Results
The total project sample size was 76 patients (see Table 1). Eight patients who
qualified for the class declined due to already having had a lumbar fusion in the past and not
wishing to attend, and two patients declined due to lack of internet accessibility. The
comparison group consisted of 46 patients. At the end of the 4-month intervention period,
there were a total of eight preoperative education classes conducted with an average of four
patients per class (range 2-6). The intervention group consisted of 30 patients.
There were no statistically significant differences between the two groups by age,
t(74) = 0.55, p = .582. The distribution of male/female gender between the intervention and
comparison groups were also not statistically significant, X2(1, N = 76) = 2.87, p = .091. Nor
was there a statistically significant difference in the number of levels fused between the
groups, t(74) = 1.37, p = .174. The data analysis is organized by the previously defined study
objectives.
ODI Outcome Measure
For the first objective, an independent-samples t-test was conducted to evaluate the
mean difference in ODI change scores between the intervention and comparison groups (see
Table 2). A change score is a simple measure of change that controls for the pretest;
determined by subtracting the pre-operative ODI score from the post-operative ODI score. A
positive score signifies a patient’s perceived disability was lower after surgery, versus a
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negative score indicating the patient’s perceived disability increased after surgery. The mean
ODI change score for the intervention group was 13.37 and the mean ODI change score for
the comparison group was 7.46, suggesting a greater decrease in perceived disability for
patients in the intervention group. Despite a mean difference of 5.91 between the groups,
there was not a statistically significant difference found between the scores, t(74) = 1.39, p =
0.169.
Given that a greater than 15% reduction in ODI scores from preoperative to
postoperative status is considered clinically significant (Fairbank & Pynsent, 2000), a second
approach for analysis was conducted on a case-by-case basis. Using each patients’ pretest
ODI score, the value for a 15% reduction was determined; then posttest scores were then
compared to that value to identify if they had met a 15% reduction from the original pretest
score. To examine if the changes were associated with a significant difference in the number
of cases achieving the 15% change threshold in the intervention group compared to the
comparison group, a chi-square test was used. The chi-square value for the differences in the
distributions was not significant, X2(1, N = 76) = 0.22, p = .64.
Further data analysis indicated no statistically significant correlation between the
number of levels fused and the patients’ ODI change score in either the comparison (rs =
.180, p = .232, N = 46) or intervention (rs = -.050, p = .793, N = 30) groups. There were also
no statistically significant relationships found between the patients’ age and ODI change
scores in the comparison group (rs = .121, p = .421, N = 46) or the intervention group
(rs = - .242, p = .197, N = 30).
When analyzing ODI scores between genders, there was not a statistically significant
difference in the pre-operative ODI scores between males (M = 45.62, SD = 15.50) and
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females (M = 49.46, SD = 18.74) in the total sample, t(74) = 0.97, p = .34. However, the
difference in ODI change scores between males (M = 3.27, SD = 13.31) and females (M =
15.97, SD = 20.23) were statistically significant, t(74) = 3.22, p = .002. This indicated lower
perceived disability in women postoperatively compared to men.
Call Volume Outcomes
For objective #2, prior to the intervention (i.e., during the comparison period) the
total call volume for a 9-month period identified a mean of 488.3 and standard deviation of
60.3 calls per month, while following the 4-month intervention period the calls per month
were noted as having a mean of 434 and standard deviation of 74.5. After controlling for the
variability of the number of spine surgeries per month for those periods (i.e., dividing total
number of calls by number of surgeries), the number of spine patient phone calls to the office
for the comparison period was noted to have a mean of 7.5 and standard deviation of 1.2 calls
per month, whereas after the intervention period a mean of 6.8 and standard deviation of 1.3
calls per month were identified.
Emergency Room and Rehospitalization Outcomes
From the comparison group data, there was one patient who reported to the
emergency room after discharge, and one patient who was readmitted to the hospital after
discharge. The intervention group only had one patient who reported to the emergency room
after discharge, and no hospital readmissions after discharge (see Table 3). Due to the little
variance between these outcome measures, inferential statistical analysis was unable to be
performed.
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Discussion
The purpose of this project was to evaluate a nurse practitioner-led, 1-hour, virtual
preoperative group patient education class for patients undergoing lumbar fusion surgery.
The project goals including decreasing ODI scores by at least 15% postoperatively,
significantly decreasing incoming patient phone calls to clinic, postoperative hospital
readmissions, and postoperative ER visits were not met. However, despite being statistically
non-significant, the data clearly demonstrated clinical significance.
Clinical Significance
In looking at the data, 87% of patients in the intervention group had a lower ODI
score postoperatively, versus only 63% of patients in the comparison group. Additionally,
there was an 11% decrease in the total number of spine patient phone calls to the office
during the intervention group time period. Due to data collection difficulties, only 46 patients
had complete demographic profiles for inclusion in the comparison group for this project;
however broader data was able to be obtained for postoperative readmissions and
postoperative ER visits. From June 2020 to the beginning of January 2021 (n = 105) there
were a total of 11 readmissions and seven ER visits compared to only one ER visit and zero
readmissions during the intervention group time period. Overall, the intervention group data
for all outcomes is trending in a positive direction and could demonstrate statistical
significance with a larger intervention group sample size.
This project also revealed that overall ODI change scores were significantly different
between women and men in the total sample. The scores for women showed greater
improvement in perceived disability after surgery than men. Current research on this gender
disparity is limited and in contrast to this project’s findings, usually find the male ODI scores
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lower or equal to female scores postoperatively (Ungureanu et al., 2018). As it relates to this
project, it is possible the difference in ODI change scores showed greater improvement in
women because they have higher preoperative expectations regarding their surgical outcome.
Another reason could be that the two genders interpret disability differently and women have
a lower threshold for improvement. Additionally, the ODI change scores for women may
show greater improvement postoperatively as a result of the small sample size and will be reanalyzed once further data is collected.
From a patient perspective, the feedback was extremely positive. Multiple patients
relayed their appreciation for the class in improving their understanding of the surgery and
recovery. A few patients wrote to the nurse practitioner host via their patient portal. Patient
comments included “Thank You for such an informative and interesting back surgery class
last Monday. I love your enthusiasm, your optimism, your full expression, and hand gestures
as you speak. You could make a healthy person want to get a spinal fusion!” Another patient
commented, “Thanks again for your time and for this preparatory course. It made me more
fully aware of what will be done to me (I really had no idea) and it answered a lot of
questions for me.”
Additionally, grant funding was obtained for this project to help cover the cost of the
educational booklets and/or the Spine program t-shirts. Initially, all grant funding was frozen
through the hospital system due to COVID-19. Fortunately, once restarted, this project was
awarded $1,283 for the cost of the t-shirts by the UM Friends Advisory Board of Directors
(see Appendix D). As a result of the positive patient feedback and grant funding, the
surgeons and departmental leadership are recommending the educational class continues for
the benefit of the patients and further data analysis.
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Implications for Further Research
The aforementioned quantitative and qualitative data is headed in the right direction
supporting the benefits of a virtual preoperative education class for lumbar fusion patients.
Given the complexity and lengthy healing time of a lumbar fusion, the effect of time must
also be considered when analyzing scores. One direction for future research includes
modifying the postoperative ODI collection from 1-month to 6-months postoperatively to
allow for more healing and improved patient perception of their disability.
Another route to pursue includes collecting additional patient demographics for
statistical analysis including level of education, socioeconomic status, physical disability
status (ambulatory, walker, wheelchair) prior to surgery, medical comorbidities, and amount
of support at home after surgery. These could be considered physical and psychological
stressors which might have an effect on the way education was received and the patients’
disability perception.
The ODI questionnaire is unlikely to completely capture all the benefits of this
preoperative education class, and there are multifactorial variables that contribute to a
patient’s disability perception. The addition of other outcome measurement tools for this
project is also a viable route for further research such as the Visual Analog Scale for Anxiety,
and the Visual Analog Scale for Pain (Lee et al., 2020; see also Adogwa et al., 2016; Helms,
2020; Kesanen et al., 2017).
Due to the positive patient feedback from the education class, one could also consider
pursuing a qualitative arm for this intervention. By conducting a mixed methods approach,
qualitative interviews or focus groups could delve deeper into the benefits and drawbacks of
the education class to improve the experience for future patients.
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Barriers and Limitations
Due to the COVID-19 pandemic, the number of surgical cases were significantly
lower than normal during the timeframe of this project. Initially, elective surgeries were all
put on hold. When restarted, many patients did not want to undergo surgery or be
hospitalized due to the COVID-19 and social distancing. This led to a smaller than
anticipated sample size. A small sample does not fairly evaluate the impact of this
intervention, and data is ongoing to yield a larger sample prior to dissemination.
The educational class was originally planned to be conducted in-person. This was not
allowed due to COVID-19 social distancing precautions. While the nurse practitioner was
able to conduct the entire class via Zoom, patients may not get the full educational
experience online, hesitate to ask questions, or have technical difficulties or distractions at
home.
The generalizability of the project is limited because it was conducted in only one
department of a single tertiary care center. Other limitations involved having multiple
diagnostic indications for the patients undergoing lumbar fusions, as well as varying surgical
approaches for treatment. Additionally, the study did not differentiate between the
complexities of the recovery (i.e., presence of postoperative complications, length of hospital
stay, or whether or not the patient was discharged home or to an extended care facility).
These could all impact a patient’s perceived level of disability postoperatively. The project
was also limited by its small sample size and 1-month postoperative follow-up period.
Cost/Budget
Fortunately, the surgeons and administrators in the neurosurgery department all
recognized the need for a preoperative patient education class (see Appendix E). For the
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duration of the project, “in-kind” funding for staffing—the spine nurse and nurse practitioner,
as well as the cost of the patient education booklets and t-shirts for patient participants—have
been covered. In the long-term, the neurosurgery department plans to incorporate the
education class as part of the role of the salaried spine nurse. The cost of the booklets was
$4,830 (per 750) and the t-shirts were $1,283 (per 200). Amounts of booklets and t-shirts
ordered was determined by the director of spine surgery in the department. Each patient
education booklet cost $1.60 to mail, totaling approximately $58 for the duration of the
project (see Table 4). To increase the sustainability and feasibility of the project, annually reapplying for grant funding to cover the cost of the patient education booklets and spine tshirts will be a priority.
Conclusion
Preoperative education is an evidence-based intervention demonstrated to be effective
in multiple surgical specialties by reducing anxiety, pain, length of hospital stay, and
perceived disability. This may be especially impactful for patients living with chronic back
pain and disability. Currently, there is limited research regarding preoperative patient
education and disability perception in lumbar fusion patients. This preoperative education
class was the first of its kind for the neurosurgery department. The class continues to be the
primary preoperative education modality for surgical patients and has even expanded into
voiceover PowerPoint videos for other spine surgeries. Given the low risk and promising
benefits, additional studies using a larger patient sample will be conducted to corroborate
clinical significance with statistical significance. With the future of healthcare success now
centered around patient-reported outcomes, it is meaningful to acknowledge the patient
feedback from the education class has been very favorable. While this project’s evaluation of
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an online preoperative education class for patients undergoing lumbar surgery did not show
statistical significance at this sample size, it is definitely a starting point in the right direction
towards achieving the goal of improved outcomes.
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Table 1
Sample DemographicsSample Demographics

Variable

Intervention Group (N = 30)

Comparison Group (N = 46)

Gender, n (%)
Male
Female

11 (36.7)
19 (63.3)

26 (56.5)
20 (43.5)

Age, range, (M, SD)

32-84 (M = 63.4, SD =13.34)

26-78 (M = 61.6, SD=13.84)

Levels Fused, n (%)
1-3
4-6
7+

24 (80)
3 (10)
3 (10)

41 (89.1)
3 (6.5)
2 (4.3)
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Table 2
ODI Score Distribution

Variable

Intervention Group

Comparison Group

ODI Pre-op

M = 51.53 SD = 17.59

M = 45.02 SD = 16.69

ODI Post-op

M = 38.17 SD = 17.97

M = 37.57 SD = 20.33

ODI Change Score

M = 13.37 SD = 15.11

M = 7.46 SD = 19.85
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Table 3
ER and Rehospitalization Outcomes
Variable

Intervention Group (N = 30)

ER Postoperative Visits, n (%)
Yes
No
Hospital Readmission, n (%)
Yes
No

Comparison Group (N = 46)

1 (3.3)
29 (96.7)

1 (2.2)
45 (97.8)

0
30 (100)

1 (2.2)
45 (97.8)
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Table 4
Cost of Project
Item

Cost

Total for DNP Project

Neurosurgery NP Host

$60/hour

8 Classes

$480

Spine RN Assistant

$34/hour

8 Classes

$272

Education Booklet

$6.44 each

750 Booklets Ordered

$4,830

Spine T-Shirts

$6.40 each

200 T-Shirts

$1,283

Postage for Booklets

$1.60 each

36 Patients

$57.60
Total Cost

$6,923
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Figure
Figure 1
Pender’s Health Promotion Model

From “Health Promotion in Nursing Practice,” (5th ed., p.50), by N.J. Pender, C.L.
Murdaugh, and M.A. Parsons. Prentice Hall.

44

APPENDICES

45
Appendix A: Oswestry Disability Index Questionnaire

From “The Oswestry Disability Index,” by Fairbank, J.C., & Pynsent, P.B. 2000, Spine,
25(22), 2941–2943; https://doi.org/10.1097/00007632-200011150-00017
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EXEMPTION 4(iii) at 45 CFR 46.104(d):
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Research Activation Committee is received.
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regulations and policies. This project must be conducted in accordance with the description
and information provided in the application and associated documents.
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exempt study.
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Dear Megan Curtis:
The Eastern Michigan University Human Subjects Review Committee has rendered
the decision below for Preoperative Education in Lumbar Fusion Patients: Impact on
Postoperative Disability Perception. You may begin your research.
Decision: Exempt
Selected Category: Category 4. Secondary research for which consent is not
required: Secondary research uses of identifiable private information or identifiable
biospecimens, if at least one of the following criteria is met:
(i) The identifiable private information or identifiable biospecimens are publicly
available;
(ii) Information, which may include information about biospecimens, is recorded
by the investigator in such a manner that the identity of the human subjects cannot
readily be ascertained directly or through identifiers linked to the subjects, the
investigator does not contact the subjects, and the investigator will not re-identify
subjects;
(iii) The research involves only information collection and analysis involving the
investigator’s use of identifiable health information when that use is regulated under
45 CFR parts 160 and 164, subparts A and E, for the purposes of “health care
operations” or “research” as those terms are defined at 45 CFR 164.501 or for
“public health activities and purposes” as described under 45 CFR 164.512(b); or
(iv) The research is conducted by, or on behalf of, a Federal department or
agency using government-generated or government-collected information obtained
for nonresearch activities, if the research generates identifiable private information
that is or will be maintained on information technology that is subject to and in
compliance with section 208(b) of the E-Government Act of 2002, 44 U.S.C. 3501
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note, if all of the identifiable private information collected, used, or generated as part
of the activity will be maintained in systems of records subject to the Privacy Act of
1974, 5 U.S.C. 552a, and, if applicable, the information used in the research was
collected subject to the Paperwork Reduction Act of 1995, 44 U.S.C. 3501 et seq.
Renewals: Exempt studies do not need to be renewed. When the project is
completed, please contact human.subjects@emich.edu.
Modifications: Any plan to alter the study design or any study documents must be
reviewed to determine if the Exempt decision changes. You must submit a
modification request application in Cayuse IRB and await a decision prior to
implementation.
Problems: Any deviations from the study protocol, unanticipated problems, adverse
events, subject complaints, or other problems that may affect the risk to human
subjects must be reported to the UHSRC. Complete an incident report in Cayuse
IRB.
Follow-up: Please contact the UHSRC when your project is complete.
Please contact human.subjects@emich.edu with any questions or concerns.

Sincerely,
Eastern Michigan University Human Subjects Review Committee

51
Appendix D: Grant Funding

52
Appendix E: Letter of Endorsement

